Name of Document Specification 



Title of the Invention LIQUID CRYSTAL DISPLAY 

Technical Field 
[0001] 

The present invention relates to a liquid crystal display that has a bonding member that 
bonds the liquid crystal panel and the case. 

Related Art 

[0002] 

Liquid crystal displays are now used in numerous and various electrical products, 
including personal computers, television sets and mobile telephones. Thus there is high 
probability of their being damaged due to dropping, particularly in mobile telephones and other 
products that are carried about. 
[0003] 

In Patent Document 1 (JP-A-2003-1 14417) there is disclosed a liquid crystal display in 
which a rim-like protective device is fitted at the periphery of a plate-like frontlight; and the 
frontlight, once installed to such protective device, is mounted on the liquid crystal panel's surface, 
which is planar. The liquid crystal panel is bonded to the cell case with double-sided tape. This is 
a common means of securing the liquid crystal panel to the case. 
[0004] 

Fig. 6 is a top view showing a liquid crystal panel and double-sided tape commonly used 
in mobile telephones. Fig. 7 is a side view of the liquid crystal panel, double-sided tape, and case. 
Only the two glass substrates of the liquid crystal panel are shown in the drawings, the other 
structural elements being omitted for the sake of convenience. The liquid crystal panel 30 has a 
first glass substrate 3 1 of the color filter (CF) side and a second glass substrate 32 of the TFT side. 
The liquid crystal panel 30 may be divided into: an effective display section 30a which is the area 
where display is possible, a frame part 30b that surrounds the effective display section 30a, and a 
terminal part 32a which is on the outside of the frame part 30b and on which terminals 35 are 
gathered. The second glass substrate 32 and the case 34 are bonded with double-sided tape 33. 
The double-sided tape 33 is provided at the frame part 30b and the terminal part 32a. 
[0005] 
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Problems to be Solved by the Invention 

[0006] 

As Figs. 6 and 7 show, the second glass substrate 32 is larger than the first glass substrate 
31, and the terminal part 32a is constituted solely from the second glass substrate 32. The 
double-sided tape 33 is applied to this portion constituted solely from the liquid crystal panel 30's 
second glass substrate 32. Hence if the device is dropped and the case 34 flexes, concomitantly the 
terminal part 32a also will flex, and cracks will occur in the terminal part 32a. 
[0007] 

Fig. 8 is a top view of a liquid crystal panel and double-sided tape used in a personal 
computer's display. The difference from the liquid crystal panel in Fig. 6 is that the terminal part 
42a is formed into an L-shape. As above, the terminal part 42a is constituted solely from the 
second glass substrate 42, and the double-sided tape 43 is applied to such portion. Hence if the 
device is dropped, such portion constituted solely from the second glass substrate 42 will be most 
susceptible to damage. 
[0008] 

As liquid crystal displays are being required to be flatter, there is a trend for thin cases to 
be used. The thinner the case is, the more susceptible will be the case itself to flexing, and 
therefore the higher will be the probability of the liquid crystal display panel being damaged 
should the device be dropped. 
[0009] 

There is also a tendency for the liquid crystal panel itself to be rendered thinner. As a 
specific example: the thickness of the glass substrates in a 2-inch (5.08 cm) diagonal size liquid 
crystal panel used to be 1.2 mm, whereas in recent years it has become thinner at 0.8 mm to 1.0 
mm. Since thinner glass substrates inevitably mean that the liquid crystal panel itself will be more 
liable to flex, there is increased hazard of damage to the liquid crystal panel or cracking of the 
terminal part. 
[0010] 

Accordingly, the purpose of the present invention is to provide a liquid crystal display 
that has such a structure that the liquid crystal panel will not be susceptible to damage if dropped. 

Means to Solve the Problems 

[0011] 

In order to achieve the aforementioned purpose, the present invention is a liquid crystal 
display equipped with: a liquid crystal panel that has a first glass substrate and a second glass 
substrate that has a terminal part that protrudes beyond the first glass substrate; a backlight 
provided with a light source, a light guide plate and an optical sheet; a case that houses the liquid 
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crystal panel and the backlight; and a bonding member that bonds the liquid crystal panel's 
second glass substrate and the case; and having the features that: the bonding member is at the 
periphery of the liquid crystal panel's effective display section, and, at the second glass substrate 
protrusion portion near the terminal part, is provided within a range from roughly the halfway 
point of the terminals' length to the effective display section, being moreover narrower than the 
frame part of the area where the first and second glass substrates are overlapped. 
[0012] 

The present invention may also be a liquid crystal display equipped with: a liquid crystal 
panel that has a first glass substrate and a second glass substrate that has a terminal part that 
protrudes beyond the first glass substrate; a backlight provided with a light source, a light guide 
plate and an optical sheet; a case that houses the liquid crystal panel and the backlight; and a 
bonding member that bonds the liquid crystal panel's second glass substrate and the case; and 
having the features that: the bonding member is at the periphery of the liquid crystal panel's 
effective display section, and is provided at the frame part of the area where the first and second 
glass substrates are overlapped, being moreover narrower than the frame part. 
[0013] 

In the above liquid crystal displays, strip-shaped or rim-shaped double-sided tape can be 
used for the bonding member. 

Effects of the Invention 

[0014] 

According to the present invention, a gap equal to the thickness of the bonding member 
arises between part of the second glass substrate and the case. As a result, should the mobile 
telephone or other device in which the liquid crystal display is installed be dropped, the shock 
propagating through the case to the liquid crystal panel will be concentrated in the bonding 
member portions, and therefore will be unlikely to propagate to the terminal part, where the first 
and second glass substrates are not overlapped. Further, even if the case becomes bent, pressure 
will be unlikely to act on the terminal part because there is a gap between the terminal part and 
the case. Hence, damage to the terminal part due to external forces can be prevented. 
[0015] 

Moreover, the fart that the bonding member is at the periphery of the effective display 
section, and, at the second glass substrate protrusion portion near the terminal part, is provided 
within a range from roughly the halfway point of the terminals' length to the effective display 
section, or in other words, the fact that the double-sided tape is kept distant from the outer edge of 
the second glass substrate at the terminal part, also has the effect of preventing damage to the 
terminal part, in a similar manner to the foregoing. 
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[0016] 

Furthermore, regarding the light guide plate and optical sheet 18, it is possible to use an 
optical sheet that is larger than the effective display area, and thereby to prevent the occurrence of 
display irregularity should the optical sheet be displaced slightly out of position due to external 
factors, etc. 

Brief Description of the Drawings 

[0017] 

Fig. 1 Fig. 1 is a top view of a liquid crystal panel and double-sided tape of the present 
invention. 

Fig. 2 Fig. 2 is a side view of a liquid crystal panel, double-sided tape, and case of the present 
invention. 

Fig. 3 Fig. 3 is a top view illustrating a liquid crystal display of the present invention. 
Fig. 4 Fig. 4 is a cross-sectional view along line IV - IV in Fig. 3. 

Fig. 5 Fig. 5 is a top view of another liquid crystal panel and double-sided tape of the present 
invention. 

Fig. 6 Fig. 6 is a top view of a liquid crystal panel and double-sided tape used in a related art 
mobile telephone. 

Fig. 7 Fig. 7 is a side view of a related art liquid crystal panel, double-sided tape, and case. 
Fig. 8 Fig. 8 is a top view of a liquid crystal panel and double-sided tape used in the display of 
a related art personal computer. 



Description of Reference Numerals 

[0018] 

1 Liquid crystal display 

1 0, 20, 30, 40 Liquid crystal panel 

10a, 20a, 30a, 40a Effective display section 
10b, 20b, 30b, 40b Frame part 
11,21,31,41 First glass substrate 

12, 22, 32, 42 Second glass substrate 
12a, 22a, 32a, 42a Terminal part 

13, 23, 33, 43 Double-sided tape 
14, 34 Case 

15 Backlight 

16 liner lamp 

1 7 Light guide plate 
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Optical sheet 



Best Mode for Carrying out the Invention 

[0019] 

A liquid crystal display 1 of the present invention will now be described. Fig. 1 is a top 
view of a liquid crystal panel and double-sided tape of the present invention, while Fig. 2 is a side 
view of a liquid crystal panel, double-sided tape, and case of the present invention. Only the two 
glass substrates of the liquid crystal panel are shown in the drawings, the other structural 
elements being omitted for the sake of convenience. The liquid crystal panel 10 has a first glass 
substrate 11 of the color filter (CF) side and a second glass substrate 12 of the TFT side. The 
second glass substrate 12 is larger than the first glass substrate 1 1 along one side. 
[0020] 

The liquid crystal panel 1 0 may be divided into: an effective display section 1 0a which is 
the area where display is possible, a frame part 1 0b that surrounds the effective display section 1 0a, 
and a terminal part 12a which is on the outside of the frame part 10b and on which terminals 15 
arc gathered. "Terminal part 12a" refers to the portion of the second glass substrate 12 that is not 
overlapped with the first glass substrate 11. 
[0021] 

As Fig. 2 shows, the liquid crystal panel 10 is bonded to a case 14. More specifically, the 
second glass substrate 12 and the case 14 are bonded with double-sided tape 13. This double-sided 
tape 13 is strip-shaped and is provided along the frame part 10b. Further, the double-sided tape 13 
is preferably narrower than the frame part 10b. 
[0022] 

Owing to such structure, a gap equal to the thickness of the double-sided tape 13 arises 
between the second glass substrate 12's terminal part 12a and the case 14. As a result, should the 
mobile telephone or other device in which the liquid crystal display is installed be dropped, the 
shock propagating through the case 14 to the liquid crystal panel 10 will be concentrated in the 
double-sided tape 1 3 portions, and therefore will be unlikely to propagate to the terminal part 1 2a. 
Further, even if the case 14 becomes bent, pressure will be unlikely to act on the terminal part 12a 
because there is a gap between the terminal part 12a and the case 14. Hence, damage to the 
terminal part 12a due to external forces can be prevented. 
[0023] 

Further, the double-sided tape 1 3 is at the periphery of the effective display section 1 0a, 
and, at the second glass substrate protrusion portion near the terminal part 12a, can be provided 
within a range from roughly the halfway point of the length of the terminals 15 to the effective 
display section 10a. Thus the double-sided tape 13 is kept distant from the outer edge 12b of the 
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terminal part 12a, and this too has the effect of preventing damage to the terminal part 12a, in a 

similar manner to the foregoing. 

[0024] 

Moreover, even if lead wires from the effective display section 10a, and/or integrated 
circuits, are deployed on the second glass substrate 12's protrusion portion corresponding to the 
terminal part 12a in Fig. 1, the terminal part must be of a certain dimension in the direction of 
protrusion in order to maintain the connection strength and electrical resistance for connection of 
a flexible sheet, etc., to the terminal part, and to achieve this, the double sided tape should as a 
rule be positioned roughly halfway along the terminal part's protrusion-direction dimension. If 
the area occupied by the lead wires and/or integrated circuits is considerably large, the 
double-sided tape 13 should be positioned closer to the effective display section than to the 
halfway point on the second glass substrate 12's protrusion portion corresponding to the terminal 
part 12a in the figure. In other words, the major content of the present invention is that at the 
protrusion portion of the second glass substrate 12, at least the outer half, approximately, of the 
terminal part 12a is a free end. 
[0025] 

Next will be described the state where the foregoing liquid crystal panel 10 is integrated 
with a backlight 15 so as to constitute a liquid crystal display 1. Fig. 3 is a top view illustrating a 
liquid crystal display of the present invention, while Fig. 4 is a cross-sectional view along line IV 
- IV in Fig. 3. A description of the liquid crystal panel 10 is omitted here since it is of the same 
structure as described above. 
[0026] 

As Figs. 3 and 4 show, the liquid crystal display 1 is composed of a liquid crystal panel 
10, a case 14 and a backlight 15. The backlight 15 is composed of: point light sources constituted 
of LEDs 16 as a light source; a light guide plate 1 7 for shining the light emitted from the LEDs 16 
toward the liquid crystal panel 1 0; a diffusion sheet that is placed over the light guide plate 1 7; and 
one or plural optical sheets 18 constituted of prism sheets or similar. The case 14 houses the 
backlight 15 and liquid crystal panel 10, or more specifically, houses the backlight 15 in the lower 
part and the liquid crystal panel 10 in the upper part. 
[0027] 

Between the cover 14 and the liquid crystal panel 10, the double-sided tape 13 is applied 
along the frame part 10b of the liquid crystal panel. As shown in Fig. 4, the double-sided tape 13 
is applied in a position a certain distance away from the effective display section 10a of the liquid 
crystal panel 10, and is narrower than the frame part 10b. Moreover, on the second glass substrate 
12 at the end where the terminal part 12a is formed, the double-sided tape 13 is applied so as to 
extend over positions where the first glass substrate 11 and second glass substrate 12 are 
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overlapped and over positions where they are not overlapped. Thanks to this, damage to the 
terminal part due to external forces can be prevented. Also, display irregularity in the effective 
display area due to blockage by the double-sided tape 13 of light shone from the light guide plate 
17 located below the liquid crystal panel 10 can be prevented. In addition, since the size of the 
optical sheet 18 placed over the light guide plate 17 will not be restricted by the double-sided tape 
13, the optical sheet 18 used can be larger than the effective display area 10a, and hence even if a 
slight positional displacement occurs in the optical sheet 18, no display irregularity will result. 
[0028] 

Fig. 5 is a top view of another liquid crystal panel and double-sided tape of the present 
invention. Like liquid crystal panel 10 above, this liquid crystal panel 20 may be divided into an 
effective display section 20a, a frame part 20b, and a terminal part 22a. The difference from liquid 
crystal panel 10 of Fig. 10 is that the terminal part (portion of the second glass substrate 22 that is 
not overlapped with the first glass substrate 21) 22a is formed into an L-shape. Thus, the second 
glass substrate 22 is larger than the first glass substrate 21 along two sides. 
[0029] 

Bonding of the liquid crystal panel 20 and the case (not shown in the drawing) is 
effected by bonding the second glass substrate 22 and the case with double-sided tape 23. The 
double-sided tape 23 is strip-shaped and is provided along the frame part 20b in a rim-like 
manner. 
[0030] 

Owing to such structure, a gap equal to the thickness of the double-sided tape 23 arises 
between the terminal part 22a of the second glass substrate 22 and the case, in the same way as in 
liquid crystal panel 10 above. As a result, should the television set or other device in which the 
liquid crystal display is installed be dropped, the shock propagating through the case to the liquid 
crystal panel 20 will be concentrated in the double-sided tape 23 portions, and therefore will be 
unlikely to propagate to the terminal part 22a. Further, even if the case becomes bent, pressure 
will be unlikely to act on the terminal part 22a because there is a gap between the terminal part 
22a and the case. Hence, damage to the terminal part 22a due to external forces can be prevented. 
Further, in liquid crystal panel 20, since as shown in Figs. 3 and 4 the double-sided tape 23 is 
narrower than the frame part 20b and is applied to the frame part 20b in a position a certain 
distance away from the effective display area 20a, there will be no blockage by the double-sided 
tape 23 of light shone from the light guide plate, and since the optical sheet can be made larger 
than the effective display area 20a, display irregularity can be prevented. 
[0031] 

The double-sided tape 23 is at the periphery of the effective display section 20a, and, at 
the second glass substrate protrusion portion near the terminal part 22a, can be provided within a 
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range from roughly the halfway point of the terminals' length to the effective display section 20a. 
The fact that in this way the double-sided tape 23 is kept distant from the outer edge 22b of the 
terminal part 22a also has the effect of preventing damage to the terminal part 22a, in a similar 
manner to the foregoing. 
[0032] 

In the foregoing embodiment the double-sided tape is applied to the second glass 
substrate, but alternatively a sheet such as polarizing plate could as appropriate be interposed 
between the second glass substrate and the double-sided tape. 
[0033] 

The means for bonding the liquid crystal panel 10, 20 and case 14 in the present 
invention is not limited to the double-sided tape 13, 23; an adhesive agent or bonding member 
could be used instead. 



Industrial Applicability 

[0034] 

The liquid crystal display of the present invention will exert a large beneficial effect 
when applied in personal computers, television sets, mobile telephones and so forth. The liquid 
crystal panel will be particularly beneficial when applied in compact displays no more than 3 
inches in size. 



Name of Document Claims 



1 . A liquid crystal display comprising: 

a liquid crystal panel having a first glass substrate and a second glass substrate that has a 
terminal part that protrudes beyond the first glass substrate; 

a backlight provided with a light source, a light guide plate and an optical sheet; 
a case that houses said liquid crystal panel and backlight; and 

a bonding member that bonds said liquid crystal panel's second glass substrate and said 

case; 

said bonding member being at the periphery of said liquid crystal panel's effective 
display section, and, at the second glass substrate protrusion portion near the terminal part, being 
provided within a range from roughly the halfway point of the terminals' length to the effective 
display section, and being moreover narrower than the frame part of the area where said first and 
second glass substrates are overlapped. 

2. The liquid crystal display according to claim 1, wherein said bonding member is 
strip-shaped or rim-shaped double-sided tape. 

3. A liquid crystal display comprising: 

a liquid crystal panel that has a first glass substrate and a second glass substrate that has 
a terminal part that protrudes beyond the first glass substrate; 

a backlight provided with a light source, a light guide plate and an optical sheet; 
a case that houses said liquid crystal panel and backlight; and 

a bonding member that bonds said liquid crystal panel's second glass substrate and said 

case; 

said bonding member being at the periphery of said liquid ciystal panel's effective 
display section, being provided at the frame part of the area where said first and second glass 
substrates are overlapped, and being moreover narrower than said frame part. 

4. The liquid crystal display according to claim 3, wherein said bonding member is 
strip-shaped or rim-shaped double-sided tape. 
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